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Background: Adherence therapy (AT) is an intervention for improving medication adherence of people with schizophrenia spectrum 
disorders, but no systematic reviews have yet summarized the effectiveness and minimum treatment duration of AT. We here aimed to 
systematically examine the effectiveness of AT in improving outcomes versus treatment as usual (TAU) and its minimum effective 
duration for people diagnosed with schizophrenia spectrum disorders.
Patients and Methods: Eligible randomized controlled trials were identified from four databases (Web of Science, PubMed, 
CINAHL and Cochrane Library) for the period 1 January 2006 to 1 January 2023. Of 1087 retrieved candidate studies, five studies 
with a total of 726 participants met the inclusion criteria. The search terms consisted of adherence therapy, compliance therapy, 
schizophrenia, schizoaffective disorder, schizophrenic disorder, medication adherence, and medication compliance (combined with OR 
and AND). Two investigators independently selected studies, extracted data, and conducted bias risk assessments. Random-effects 
models were used to analyze the pooled data.
Results: Meta-analysis of the five selected studies showed that AT had a significantly greater positive effects than TAU on psychiatric 
symptoms, but no significant effects on adherence behaviors and attitudes.
Conclusion: The AT had limited effects in terms of improving the attitudes and behaviors of people with schizophrenia spectrum 
disorders with respect to medication adherence, but did improve patients’ psychiatric symptoms. The therapy should be performed by 
trained staff for maximum benefit, and the recommended duration of the intervention is 12 hours.
Keywords: adherence therapy, medication adherence, psychiatric symptoms, motivational interviewing

Introduction
Schizophrenia spectrum disorders are chronic psychiatric disorders that require medical treatment. After the medication 
is discontinued, patients may also experience recurrent episodes of the disease. Recurrence rates after the discontinuation 
of antipsychotic medications have been reported to be as high as 77% to >90%,1,2 largely because of medication 
nonadherence.3,4 Previous studies have reported that 54.5–80% of patients failed to take their medications regularly,5–7 

leading to recurrent episodes of psychiatric symptoms and rehospitalization and a consequent increase in the burdens on 
healthcare professionals and finances.8,9 Studies have shown, however, that the administration of long-acting injectable 
antipsychotics can stabilize patients and reduce relapses.10 Making use of community-based care then allows them to 
return from the hospital to the community. The key factor in this step is that they must adhere to their medications to 
avoid relapses. However, many challenges have been reported in promoting medication adherence among community- 
dwelling patients.11 From the recovery perspective, it is best if these individuals take their medication voluntarily after 
they return to the community. Assisting them in taking their medication consistently and regularly to control their 

Patient Preference and Adherence 2023:17 769–780                                                         769
© 2023 Li et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php 
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work 

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Patient Preference and Adherence                                                        Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 23 December 2022
Accepted: 10 March 2023
Published: 21 March 2023

P
at

ie
nt

 P
re

fe
re

nc
e 

an
d 

A
dh

er
en

ce
 d

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/
F

or
 p

er
so

na
l u

se
 o

nl
y.

http://orcid.org/0000-0001-7757-6284
http://orcid.org/0000-0003-2525-2928
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


symptoms is thus one of the essential functions of mental health care professionals and a critical direction of current 
mental health policy.12

In clinical practice, patients are generally taught about diseases and medications and then simply expected to adhere 
to their medication regime. Past research has, however, demonstrated that while health education increases patient 
knowledge of their disease and treatment, it does not improve medication adherence.13 The reasons for medication 
nonadherence are complex and can include the lack of a support system, lack of interpersonal relationships with 
healthcare professionals, and poor insight, coupled with substance abuse behaviors, negative attitudes toward medica-
tions, presence of side effects, and cognitive impairment.9,14,15

Many ways to improve medication adherence have been explored. A recent study suggested that an effective strategy 
to improve medication adherence in psychiatric patients is to merge behavioral and educational approaches.16 This study 
mainly focused on intervention in the form of adherence therapy (AT). Adherence therapy, developed by Gray et al in 
2006, is a short-term intervention based on cognitive behavioral therapy (CBT) and motivational interviewing (MI) 
methods.17 It consists of six elements: assessment, medication problem-solving, medication timeline, exploring ambiva-
lence, discussing beliefs and concerns about the medication, and using the medication in the future. The key skills for 
implementing AT are information exchange between the therapist and the client, identification of the discrepancies 
between the client’s thoughts about the drug and their actual adherence, discussion of the client’s resistance to the drug 
and treatment, and joint decision-making between the therapist and the client about the appropriate treatment method.17 

When a treatment plan is jointly made by the client and the therapist, the client is more likely to adhere to the medication.
Adherence therapy emphasizes the use of MI techniques to encourage people to take their medications. A previous 

study found that therapeutic alliance, insight, and medical social support were the most important factors affecting the 
medication adherence of community-dwelling patients with schizophrenia spectrum disorders.18 However, the indivi-
dual’s motivation for medication use is a mediator of medication adherence—that is, when therapeutic alliance, insight, 
and medical social support cannot be established within a short time, increasing the person’s motivation can effectively 
improve their medication adherence, thereby preventing disease recurrence.18 A systematic review of the literature 
showed that AT was able to improve the psychiatric symptoms of people with severe mental illness,19,20 but it did not 
significantly improve adherence attitudes and behaviors in those with schizophrenia spectrum disorders.20 The trials on 
which these findings are based, however, did not have sufficient power to detect the effects or whether there was a ceiling 
effect. Currently, there are no firm conclusions regarding the optimal duration of AT interventions, who should administer 
them, or the frequency of AT required to effectively facilitate medication adherence by patients. However, further studies 
have recently discussed the effects of AT in schizophrenia spectrum disorders. The contribution of this review, therefore, 
is to cover these new articles by performing an updated systematic literature review and meta-analysis to help incorporate 
any new findings into the body of knowledge.

We conducted a systematic review and meta-analysis of literature published from 2006 to 2023 to reanalyze the effect of 
AT interventions on psychiatric symptoms, adherence attitudes, and adherence behaviors in people with schizophrenia 
spectrum disorders. We also evaluated the effect of AT duration and implementation details to provide a reference for clinical 
professionals. We followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) structure.

Patients and Methods
We searched the published literature for studies written in English and related to AT-based interventions aiming to 
improve medication adherence in patients with schizophrenia spectrum disorders. We searched four electronic databases: 
Web of Science, PubMed, the Cumulative Index to Nursing and Allied Health (CINAHL), and the Cochrane Library. We 
also examined the bibliographies of the studies we selected. We conducted the search based on the PICO model: (1) 
Participants: people with schizophrenia spectrum disorders, including schizophrenia and schizoaffective disorders, as 
defined in the Diagnostic and Statistical Manual of Mental Disorders Fifth Edition (DSM-5); (2) Intervention: AT-based 
interventions were included; (3) Comparison: the control group should not have received any AT-based intervention but 
instead may have received the usual treatment, health education, or no intervention at all; and (4) Outcomes: The primary 
outcome was the relief of psychiatric symptoms, and the secondary outcome was the patients’ attitudes and behaviors 
toward medication adherence. The keywords we used in this search were [“adherence therapy” OR “compliance 

https://doi.org/10.2147/PPA.S401650                                                                                                                                                                                                                                  

DovePress                                                                                                                                               

Patient Preference and Adherence 2023:17 770

Li et al                                                                                                                                                                 Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


therapy”] AND [“schizophrenia” OR “schizoaffective disorder” OR “schizophrenic disorder”] AND [“medication 
adherence” OR “medication compliance”]. We set the timeframe as 1 January 2006 to 1 January 2023, and we used 
the term “randomized controlled trial” as a filter. The final selections are shown in Figure 1. The study was registered in 
the PROSPERO database (registration number CRD42022316815).

Inclusion and Exclusion Criteria
The inclusion criteria were that the study had to have been designed as a randomized controlled trial (RCT) involving 
people aged ≥18 years with schizophrenia spectrum disorders, and it had to have implemented an AT intervention or 
a combined AT-treatment-as-usual (TAU) intervention. The study results had to include psychiatric symptoms and 
aspects of medication adherence such as adherence attitudes and behaviors. Studies in which MI was the only 
intervention or that were considered high risk based on the risk of bias (RoB) tool were excluded.

Selection of Studies
Authors Liu and Li of the present study selected articles that met the inclusion criteria based on their titles and abstracts. 
When this could not be determined based on title and abstract alone, a full-text search was conducted. When these two 
authors disagreed about including a study, the third author (Hsieh) was consulted.

Reports assessed for 

eligibility (n = 36)

Reports excluded:

Not AT intervention (n = 17)

MI only (n = 4)

Not schizophrenia spectrum 

disorder (n = 4)

Non RCT (n = 3)

Preliminary findings (n = 2)

RoB high risk bias (n = 1)

Records identified from:

Databases (n = 1087)

Records removed before 

screening:

Duplicate records removed

(n = 126)

Records screened

(n = 961)

Records excluded due to abstract 

not meeting inclusion criteria

(n = 925)

Reports sought for retrieval

(n = 36)

Reports not retrieved

(n = 0)
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(n = 5)

Figure 1 Results of the search and screening process. 
Notes: PRISMA figure adapted from Liberati A, Altman D, Tetzlaff J et al. The PRISMA statement for systematic review and meta-analysis of studies that evaluate health care 
intervention: explanation and elaboration. Journal of Clinical Epidemiology. 2009; 62(10). Creative Commons.21
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Quality Appraisal
The two main authors conducted a quality appraisal using the Risk of Bias 2 tool (RoB 2) in the Cochrane Handbook for 
Systematic Reviews version 5.1.0.22 The appraisal assessed whether there was any bias in the random assignment 
process, bias caused by the deviation of the interventions applied to some groups from the originally planned interven-
tions, bias in missing values, bias in outcome measures, or bias in terms of selective reporting of the findings. The 
appraisal results were categorized into low, medium, or high risk of bias.

Statistical Analysis
We analyzed the continuous data (psychiatric symptoms, adherence attitudes, and adherence behaviors) from the articles 
we had included in our analysis with random-effects models using Review Manager 5.3 statistical software. We 
determined the standardized mean differences (SMD) and 95% confidence intervals (95% CI) and categorized effect 
sizes as small, medium, large, or very large.23 We included the participants’ diagnoses, sample sizes, questionnaires, and 
measurement time points in our analysis. We conducted a subgroup analysis to test whether the duration (hours) of the 
AT intervention had any effect on the improvement of psychiatric symptoms. We evaluated study heterogeneity using I2 

and presented psychiatric symptoms and adherence attitudes and behaviors in forest plots.

Results
We identified 1087 articles from the four databases, reduced to 961 articles after eliminating duplicates. The title and 
abstract were then reviewed, eliminating 925 articles, and the remaining 36 articles were selected for a full text 
assessment. Articles that met the following conditions were excluded: (1) the intervention was not based on AT (n = 
17); (2) the intervention involved only MI (n = 4); (3) the participants were not patients with schizophrenia spectrum 
disorders (n = 4); (4) the study only had a quasi-experimental design (n = 3); (5) the article contained only preliminary 
findings from a study whose results were later published in full (n = 2); (6) RoB indicated a high risk of bias (n = 1). 
Once these studies had been excluded, a total of five articles remained. The literature screening process is illustrated as 
a flowchart (Figure 1).

Study Quality
All five studies were RCTs with clear descriptions showing that the randomized assignment had been conducted by 
people independent of the research team and that participants had been blinded to treatment allocation.17,24–27 The 
experimental groups in all five studies received AT interventions, but in three of these AT was the sole intervention and 
the control group received routine TAU, which may have resulted in a higher risk of performance bias.25–27 Two had 
a low risk of performance bias because of the nature of the intervention tested.17,24 All of the studies used a rater or 
assessor blinding process.17,24–27

All five studies used an intention-to-treat analysis approach. Two of them had an attrition rate of 2.5–4.5%.24,27 The 
rejection rate in the studies ranged from 14% to 40%.17,24–27 Figure 2 summarizes our risk assessments of the five 
articles, and Figure 3 illustrates our risk assessments in the six areas described above.

Participants and Study Locations
The five studies were conducted between 2006 and 2019 and involved a total of 726 participants who had been diagnosed 
with schizophrenia spectrum disorders such as schizophrenia or schizoaffective disorders. The average age of the 
participants ranged from 28.87 (± 9.54) to 50 (± 9) years old. Three of the studies took place in Asia24,25,27 and the 
other two were conducted in Europe and the United States.17,26

Characteristics of the Participants
The participants of three of the studies were living in the community at the time of the study.17,24,25 One study involved 
people who were hospitalized,27 and the fifth one involved people who were hospitalized and then returned to the 
community during the study period.26 The participants in Chien et al24 consisted of community-dwelling people with 
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a psychiatric symptoms score (PANSS) >60 who were within three years of onset. They had taken oral antipsychotics for 
at least one month and had been identified by the community psychiatric nurse (CPN) as exhibiting poor medication 
adherence. In Gray et al,17 the participants had been assessed by a physician as requiring treatment with psychiatric 

Figure 2 Risk of bias in each of the five studies.17,24–27

Figure 3 Overall risk assessment of the five studies.
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medication. They had also been hospitalized for psychiatric symptoms during the year before the study, had been 
required to change the type or dosage of the drug they were on, had increased their use of psychiatric services, or had 
been identified as unstable by the caregiver or medical personnel. Maneesakorn et al25 recruited people who lived in the 
community. In the study by Schulz et al,26 the participants were hospitalized with severe symptoms, took oral 
antipsychotics, and had been recommended to receive medication for more than one year after discharge. The participants 
in von Bormann et al27 were hospitalized because of exacerbated psychiatric symptoms.

Characteristics of Interventions
The experimental groups in all five studies received AT as the intervention, while the control groups received TAU.17,24–27 

The control group in one of the studies received health education in addition to TAU.17 Table 1 shows the content of the 
routine treatment in each study. The core content of the AT interventions in all five studies included assessing the patient’s 
thoughts about the treatment, current problems with drug use (side-effect management), solving the patients’ medication 
problems (side effects or forgetting to take medications), medication timeline, assisting the patients in reviewing their 
history of past illnesses and drug treatment experiences, exploring their ambivalence about taking medications (perceived 
benefits and risks of taking or not taking medication), evaluating their opinions concerning medication use (whether there is 
need to take medication if symptoms are relieved, whether taking medication is considered unnatural), discussing concerns 
about medication use and educating them on the importance of taking medication regularly to achieve their life goals 
(wanting to work, wanting to get married when symptoms stabilize).17,24–27 The AT interventions in all five studies were 
implemented to improve psychiatric symptoms and adherence attitudes,17,24–27 and in three of the studies they were also 
used to improve adherence behaviors.17,24,26

Table 1 Summary of the Five Selected Studies

Author/ 

Year

Participants/Location Interventions Number and 

Duration of AT 

Sessions

Follow Up Outcome 

Measures

Results

Chien et al, 

201924

Schizophrenia spectrum 

disorders (N = 134; E = 67,  

C = 67)/ Hong Kong

E: AT + TAU C: TAU (mental 

health assessment, 

administrationof medications 

and brief education (2 h every 

3–4 weeks) by CPNs, 

psychiatric consultations by 

psychiatrist, and referrals to 

community care and welfare 

services by psychiatrist/medical 

social worker)

● 6 sessions, each time 

2 h /2 weeks

● T0: baseline

● T1: at 1 week

● T2: after 6 months

● T3: after 12 months

Psychiatric symptoms 

(PANSS) adherence 

attitudes (ITAQ) 

adherence behaviors 

(ARS)

AT resulted in significantly 

improved insight, 

psychosocial functioning, 

symptom severity, 

medication adherence, 

and number of 

rehospitalization relative 

to usual care

Gray et al, 

200617

Schizophrenia spectrum 

disorders (N = 371; E = 175, 

C = 196)/ Netherlands, 

Germany, England, and Italy

E: AT + TAU C: Health 

education + TAU (regular 

contact with psychiatrists and 

case managers, pharmacological 

therapy and the availability of 

daycare, social support, acute 

hospital admission as required, 

health education on diet, and 

healthy lifestyle)

● 8 sessions

● 30–50 min each time, 

mean duration 36 

min

● T0: baseline

● T1: 52 weeks

Psychiatric symptoms 

(BPRS) adherence 

attitudes (SAI-C) 

adherence behaviors 

(MAQ)

No significant effect on 

the quality of life, insight, 

medication adherence, or 

psychiatric symptoms

Maneesakorn 

et al, 200725

Schizophrenia (N = 28; E = 14, 

C = 14)/ Thailand

E: AT + TAU 

C: TAU (standard care, 

including medication treatment, 

occupational therapy, group 

counseling, and recreational 

therapy)

● 8 sessions

● 15–60 min each time, 

mean duration 43.68 

min

● T0: baseline

● T1: 9 weeks

Psychiatric symptoms 

(PANSS) adherence 

attitudes (DAI-30)

AT resulted in significant 

improvements in 

psychiatric symptoms, 

attitude toward 

medication, and 

satisfaction with 

medication

(Continued)
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Individual Measures and Outcomes
In four of the studies, trained nursing professionals such as community psychiatric nurses, nurse therapists, and mental 
health nurses administered the AT.24–27 One study included psychologists and psychiatrists in addition to nursing staff.17

One study used the Brief Psychiatric Rating Scale (BPRS)17 and the remaining four used the Positive and Negative 
Syndrome Scale (PANSS) to measure effectiveness.24–27 Medical staff assigned the scores. The higher the score in either 
scale, the more severe were the psychiatric symptoms. In terms of the scales for determining adherence attitudes, Chien et al 
used the Insight and Treatment Attitudes Questionnaire (ITAQ),24 and Gray et al used the Schedule for the Assessment of 
Insight – Compliance (SAI-C).17 The other three studies used the Drug Attitude Inventory (DAI-30).25–27 To determine 
adherence behaviors, Chien et al used the Adherence Rating Scale (ARS),24 Gray et al used the Medication Adherence 
Questionnaire (MAQ),17 and Schulz et al used the Medication Adherence Rating Scale (MARS).25 The scores of all the 
above scales are continuous, with higher scores indicating better attitudes or behaviors towards medication adherence.

The results of three of the studies showed improvement in psychiatric symptoms,24–26 while those of the other two did 
not.17,27 Two of the studies revealed improvements in the participants’ adherence attitudes,24,25 but the other three studies 
did not show significant improvements.17,26,27 In addition, one study found significant improvement in adherence 
behaviors,24 whereas two of the others did not find any significant improvement.17,26 The remaining two studies did 
not investigate this aspect (Table 1).

In the study by Schulz et al,26 the participants already had a good attitude toward taking medication and were willing 
to receive treatment (thus the intervention had no significant effect on adherence behaviors), but the AT group did exhibit 
significant improvements in psychiatric symptoms relative to the TAU group. Two of the other studies found that the 
effect of AT and health education on medication adherence was not significant,17,27 but suggested that this may have been 
attributable to an insufficient amount of time having been devoted to the intervention. Brief descriptions are shown in 
Table 1.

Pooled Treatment Effect of at versus TAU on Psychiatric Symptoms
The random-effects model of the participants’ psychiatric symptoms (Figure 4) found that the SMD for AT was 
−0.69 (95% CI: −1.33 to −0.05) compared to the control group. The Z score for total effect size of the intervention 
was 2.12 (p = 0.03). There was substantial heterogeneity in the data (I2 = 92%). This indicates that AT can 
effectively reduce psychiatric symptoms compared to TAU.

Table 1 (Continued). 

Author/ 

Year

Participants/Location Interventions Number and 

Duration of AT 

Sessions

Follow Up Outcome 

Measures

Results

Schulz et al, 

201326

Schizophrenia (N = 123; E = 72, 

C = 51)/ Germany and 

Switzerland

E: AT + TAU C: TAU 

(medication, psychotherapy, 

and occupational therapy; 

psycho-educational programs 

included information and advice 

about medication and side 

effects)

● 8 sessions

● mean duration 42 

min (5 inpatient ses-

sions plus 3 home- 

based sessions)

● T0: baseline

● T1: 12 weeks

Psychiatric symptoms 

(PANSS) adherence 

attitudes (DAI-30) 

adherence behaviors 

(CDR, MARS)

No effect on beliefs about 

treatment or global 

functioning. Significant 

improvement in 

psychiatric symptoms

Von Bormann 

et al, 201527

Schizophrenia (N = 70; E = 38, 

C = 32)/ Thailand

E: AT + TAU C: TAU 

(medication, vocational and 

recreational therapy, and 

outreach community 

psychiatric support)

● 8 sessions

● mean duration 41 

min

● T0: baseline

● T1: 26 weeks

Psychiatric symptoms 

(PANSS) adherence 

attitudes (DAI-30)

AT significantly improved 

psychopathology, but had 

no significant effect on 

treatment attitudes, 

functioning, or side effects

Abbreviations: E, experimental group; C, control group; AT, adherence therapy; TAU, treatment as usual; PANSS, positive and negative syndrome scale; ITAQ, insight and 
treatment attitude questionnaire; ARS, adherence rating scale; BPRS: brief psychiatric rating scale; SAI-C, schedule for the assessment of insight – compliance; MAQ, 
medication adherence questionnaire; DAI-30, drug attitude inventory; CDR, concentration to dose ratio; MARS, medication adherence rating scale.
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Pooled Treatment Effect of at versus TAU on Adherence Attitudes
The random-effects model of the participants’ adherence attitudes (Figure 5) found that, compared to the control group, 
the SMD for the intervention was 0.25 (95% CI: −0.00 to 0.51). The Z score for the total effect size was 1.95 (p = 0.05). 
There was substantial heterogeneity in the data (I2 = 55%). These results suggest that receiving an AT intervention would 
not improve patients’ attitudes towards medication adherence.

Pooled Treatment Effect of at versus TAU on Adherence Behaviors
The random-effects model of the participants’ adherence behaviors (Figure 6) found that, in comparison with the 
control group, the SMD for AT in terms of improving adherence behaviors was 0.36 (95% CI: −0.41 to 1.13) and 
the Z score of the total effective size was 0.92 (p = 0.36). The heterogeneity of the data was high (I2 = 94%). This 
suggested that receiving an AT intervention would not improve patients’ behaviors in terms of medication 
adherence.

Subgroup Analysis
Because of the high heterogeneity of the data, we conducted a subgroup analysis to examine the effect of the total 
duration of the AT intervention on the participants’ medication adherence behaviors (Figure 7). One of the studies 

Figure 4 The effects of AT and TAU on psychiatric symptoms.17,24–27

Figure 6 The effects of AT and TAU on medication adherence behaviors.17,24,26

Figure 5 The effects of AT and TAU on medication adherence attitudes.17,24–27
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had a total of 12 h of intervention,24 and two of the others had minimum durations of 2 h 40 min and maximum 
durations of 7 h 36 min.17,26 We therefore used 12 h as the cut-off point. The SMD for the study with = 12 h of 
intervention was 1.19 (95% CI: 0.81–1.56) and the Z score of the total effect size was 6.18 (p < 0.00001). The 
SMD for the studies with <12 h of intervention was −0.08 (95% CI: −0.26 to 0.10) and the Z score of the total 
effective size was 0.91 (p = 0.36).

Discussion
In this study, we compared the effects of AT and TAU in terms of improving psychiatric symptoms, medication 
adherence attitudes, and medication adherence behaviors of people with schizophrenia spectrum disorders in 
a systematic review and meta-analysis. We also examined the effect of AT duration and implementation details on the 
effectiveness of the intervention. We found that while the effects of AT were limited in terms of improving medication 
adherence attitudes and behaviors relative to routine care, it did improve psychiatric symptoms. These findings are 
similar to those of previous studies.20,28

In terms of the effectiveness of the AT intervention in improving psychiatric symptoms, the Z score for the total effect 
size of the intervention was 2.12, which indicates a medium-to-large effect.23 The high degree of heterogeneity in the 
data appears to be due to inter-study differences in the scales used to determine the participants’ adherence attitudes and 
behaviors. Some were patient self-report scales while others were observational scales. The timing of scales application 
also differed. These factors led to a high degree of heterogeneity when the data were pooled across clinical practices. 
Many different scales are available for measuring medication adherence and the psychiatric symptoms of patients with 
schizophrenia spectrum disorders. Because medication adherence is a complex issue, its measurement could be affected 
by the patient’s education level and symptoms if only self-report scales are used. If drug concentrations are measured 
directly using the patient’s blood and urine samples, this both incurs a higher cost of testing and may lead patients to 
experience anxiety even to the point that they need to take medications prior to testing.29 It is thus difficult to identify one 
approach that can truly reflect a patient’s medication adherence. Although the results of this study showed that AT was 
able to improve the psychiatric symptoms of a group of participants, we suggest that, in addition to measurement scales, 
objective observations should be included in future studies for the thorough evaluation of medication adherence. The 
results of one of the studies24 compared with the others suggested that clinical benefit (effect size) increased with length 
and number of AT sessions and magnitude of intervention doses at each session. However, this study did not indicate 
what minimum dose is required for AT to be effective.24 The participants in this Hong Kong study received the 
intervention once every two weeks, two hours per session, for a total of six sessions, so each participant had 12 hours 
of intervention.24 Our analysis suggests that 12 hours of intervention was more effective than shorter durations for 
improving medication adherence behaviors in people with schizophrenia spectrum disorders.

Figure 7 Subgroup analysis by intervention duration.17,24,26
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We also compared the details of the AT implementation given in three of the studies. The intervention in the 
Hong Kong study was administered by trained community psychiatric nurses.24 The phenomenon of deinstitutiona-
lization has brought people with psychiatric disorders back into the community; these patients who return to the 
community must begin looking for work, returning to school, and reconnecting and interacting with others. As part 
of this process, they must also live with their mental illness and learn to deal with their stress and control their 
emotions. AT interventions in the five articles included in this study were implemented mostly by nursing 
professionals.17,24–27 Previous studies have shown that community psychiatric nurses play a crucial role in managing 
people who receive involuntary treatments.30 Some patients may still have some disease symptoms, so they may 
lack self-confidence and experience social isolation or even stigmatization,31 which may hinder their recovery and 
increase their difficulty in staying in the community. In Chien et al, community psychiatric nurses established 
relationships with their patients with a nonjudgmental attitude,24 to allow the patients to engage in the three 
processes involved in MI: focusing, evoking, and planning.32 The use of motivational communication skills can 
help the patient to find reasons to make positive changes without the necessity for persuasion. When a patient resists 
the change process, the nurse-led AT approach can provide a comprehensive understanding of why they are not 
adhering to their medication, based on the nurses’ familiarity with the patient and the patient’s trust in the 
therapeutic interpersonal relationship. A good therapeutic alliance helps people to adhere to medications, as 
shown by one qualitative study.33 In terms of further exploration of the mechanism by which AT can relieve 
psychiatric symptoms, AT intervention core skills discussed in these articles include expressing empathy, exploring 
patients’ strengths and barriers to adherence, developing discrepancies between client’s beliefs and evidence, use of 
timeline techniques to help patients think about their life experience with non-adherence (eg, stopping medication 
can lead to worsened psychiatric symptoms, perhaps even hospitalization), and exploring patients’ ambivalence 
about taking medication.17,24–27 When patients develop medication adherence, their psychiatric symptoms can be 
relieved. In one of the other studies, the AT intervention was conducted by nursing staff, with each participant 
receiving an average of only 7.24 sessions (standard deviation [SD] = 1.09; range: 5–9) of therapy, which had an 
average duration of 42 min (SD = 12.96; range: 17–92).26 Thus, both the number of sessions was smaller and their 
duration was shorter. In Gray et al, the project team included nursing staff, psychologists, and psychiatrists, and it 
was not clear whether the nursing staff conducted the AT intervention independently or in conjunction with other 
healthcare professionals.17

Because the participants in the Chien et al study24 were living with their families in the community, the implementa-
tion of the AT targeted not only them, but also their family members. While the goal of targeting the patients was to 
improve their motivation to take medication, that of targeting their family members was to understand their thoughts and 
feelings concerning the patient’s medication. The AT intervention strengthened family members’ support for the patient 
taking the medication and also used CBT homework assignments to record the patient’s behaviors, reasoning, and 
circumstances with respect to taking or not taking their medication every week. Once people with schizophrenia 
spectrum disorders return to the community after being discharged from the hospital, they live with their families. 
Therefore, their medication adherence behaviors are profoundly affected by both their own views and those of their 
family. Some patients do not take their medicine after returning home because they experience stigma or a lack of support 
from their family.9 The support of surrounding family members and friends can help patients to achieve medication 
adherence.15,34 Chien et al included the main caregivers in the patients’ families in their study,24 and concluded that 
understanding the feelings and views of a patient’s family members’ concerning their medication can help to improve 
their medication adherence while living in the community.

In addition, the Chien et al study24 excluded people who were given long-acting injectable antipsychotics. Based on 
their inclusion criteria, the participants of that study had not suffered from the symptoms of their disease for a long time 
and their cognitive function was still healthy, which could be a determining factor contributing to the effectiveness of the 
intervention. Previous research has found that a high proportion of people with substance abuse issues are unable to 
adhere to medications.35 Thus, studies excluding people with such issues may be subject to selection bias.

In terms of pharmacological strategies, long-acting injectable antipsychotics can indeed help some patients,10 but 
a portion of community-dwelling psychiatric patients primarily take oral medicine. At present, technological 
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interventions such as reminders, support messages, social support engagement, data feedback, and psychoeducation are 
used as top-down strategies to remind patients with mental illness to take their medicine, in order to achieve medication 
adherence.36 From the recovery perspective, it is preferable that patients’ intrinsic motivation can be triggered to reduce 
their nonadherence.

A limitation of this study is that in the articles17,24,26 included, participants had more positive medication attitudes; 
therefore, they exhibited better medication adherence, this may explain AT has a ceiling effect on their medication 
attitudes and behaviors. In addition, those who were involved with substances and those in need of assistance due to non- 
adherence were not recruited.25,27 A systematic literature review showed that other nonpharmacological approaches that 
emphasize educational and behavioral strategies and include one-on-one interventions targeting the patient‘s diagnosis, 
symptoms, and medicines can promote medication adherence in people with psychiatric conditions.16 In addition to CBT, 
AT incorporates MI techniques and behavioral strategies. These intervention strategies enable patients with schizophrenia 
in relatively stable communities to achieve medication adherence before crises occur. This approach thus achieves the 
goal of maintaining community mental health, abides by community mental health principles, and empowers patients. 
Based on our findings, AT can significantly improve psychiatric symptoms compared to TAU. We therefore suggest that 
clinical professionals use AT as an adjunct intervention.

Implications for Mental Health Nurses
The results of this study show that AT could effectively improve the psychiatric symptoms of people with schizophrenia 
spectrum disorders. We recommend that AT be conducted by the assigned staff to help establish a therapeutic relationship 
with the patient. The recommended AT duration is 12 hours. It is also desirable to include the patient’s caregivers or co- 
residents in the intervention to maximize its effect in promoting medication adherence.

Conclusion
We found that while the effects of AT were limited in terms of improving the attitudes and behaviors of people with 
schizophrenia spectrum disorders toward medication adherence, the intervention did improve their psychiatric symptoms. 
In clinical practice, assigning trained staff to competently administer AT can foster a therapeutic relationship and deliver 
unique, personalized care. The recommended duration of the intervention is 12 hours. Considering a patient’s specific 
situation can help to increase their motivation to change and make AT a more effective approach.
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